Previous research has found evidence to support low educational attainment (EA) as a risk factor for depression and shown that EA and depression are genetically correlated. However, the nature of the genetic link between EA and depression remains unknown. Recently, the environment has been suggested as a mediator of genetic influences in a process termed Gene-Environment-Trait correlations (rGET).
Identifying gene-environment-depression correlations can provide modifiable targets 25 for public policy and also demonstrate the importance of context in the discovery of 26 the genetic variants that influence depression. 27 Socioeconomic status (SES), which can be defined as an individual's or group's 28 position within a social hierarchy that is determined by factors such as education, 29 occupation, income, and wealth (Calixto and Anaya, 2014) , has been shown to be 30 genetically influenced (Hill et al., 2016; Marioni et al., 2014) . In other words, 31 genetically influenced traits affect an individual's SES. One of these traits, as has 32 been found in a meta-analysis of longitudinal studies, is intelligence (Strenze, 2007) , 33 which is highly heritable (Plomin and Deary, 2015) and highly genetically correlated 34 with EA (a single nucleotide polymorphism-based genetic correlation of .95; Marioni 35 et al., 2014) . Because SES has been associated with various physiological and mental 36 disorders (e.g., Calixto and Anaya, 2014; Galobardes et al., 2004; Werner et al., 37 2007), including depression (Everson et al., 2002) , and a genetic correlation between 38 SES and depression has been also observed (Hill et al., 2016) , a gene-environment- 39 trait correlation in which SES mediates the genetic correlation between EA and 40 depression, is possible. 41 A recent genome wide association study (GWAS) of EA (Lee et al., 2018) 42 included about 1.1 million European-descent participants, making it one of the most 43 powerful, and consequently prevalently used, GWASs in psychology. A polygenic 44 score based on the summary statistics from this GWAS explained about 11% of the 45 variance in EA. In the current study, I tested whether a polygenic score derived from 46 the latter EA GWAS will be associated with an individual's SES, which in turn will be 5 associated with their depressive symptoms. Two independent samples were used: a 48 discovery sample of 522 non-Hispanic Caucasian university students from the Duke 49 Neurogenetics Study and a replication sample of 5,243 adult white British volunteers 50 from the UK Biobank (UKB). As the GWAS included data from the UKB and this may 51 bias the results, in the analyses of the UKB data I also used EA polygenic scores that 52 were based on summary statistics from a GWAS that did not include the UKB as a 53 discovery sample (obtained from Dr. Aysu Okbay, who is one of the authors of the 54 original GWAS). (Purcell et al., 2007) . Before running the multidimensional 84 scaling components analysis, SNPs were pruned for high LD (r 2 >0.1), and the 85 following were removed: C/G and A/T SNPs, SNPs with a missing rate >.05 or a minor 86 allele frequency <.01, SNPs that did not pass the Hardy-Weinberg equilibrium test 87 (p<1e-6), sex chromosomes, and regions with long range LD (the MHC and 23 88 additional regions; Price et al., 2008) . The first two multidimensional scaling 89 components computed for the non-Hispanic Caucasian subgroup, as determined by 90 both self-reports and the multidimensional scaling components of the entire mixed 91 race/ethnicity DNS sample, were used as covariates in analyses of data from the 92 DNS. The decision to use only the first two components was based on an 93 examination of a scree plot of the variance explained by each component. For analyses of data from the UKB, only those who were 'white British' based on both 95 self-identification and a genetic principal components analysis were included. 96 Additionally, the first 10 multidimensional scaling components received from the 97 UKB's data repository (unique data identifiers: 22009-0.1-22009-0.10) were included 98 as covariates as previously done (e.g., Avinun and Hariri, 2019; Whalley et al., 2016 In the DNS, SES was assessed using the "social ladder" instrument (Adler et al., 2000) , 105 which asks participants to rank themselves relative to other people in the United 106 States (or their origin country) on a scale from 0-10, with people who are best off in 107 terms of money, education, and respected jobs, at the top (10) and people who are 108 worst off at the bottom (0). In the UKB, SES was assessed based on the report of 109 average household income before tax, coded as: 1 -Less than 18,000; 2 -18,000 to 110 31,000; 3 -31,000 to 52,000; 4 -52,000 to 100,000; and 5 -Greater than 100,000.
111
The reports made during the first assessment (i.e., before the evaluation of 112 depressive symptoms), between 2006 and 2010, were used.
114
Depressive symptoms 115 In the DNS, the 20-item Center for Epidemiologic Studies Depression Scale (CES-D) 116 was used to asses depressive symptoms in the past week (Radloff, 1977) . All items were summed to create a total depressive symptoms score. In the UKB, the Patient 118 Health Questionnaire 9-question version (PHQ-9) was used to asses depressive 119 symptoms in the past 2 weeks (Kroenke et al., 2001) . The participants answered 120 these questions during a follow-up between 2016 and 2017. All items were summed 121 to create a total depressive symptoms score. Low SES may lead to depression by adding stress to one's life. Stress that stems 255 from having to make ends meet and from living in a disadvantaged neighborhood, 256 which is associated with higher crime and fewer resources (Santiago et al., 2011). 257 Low SES has also been associated with poorer access to green spaces (Dai, 2011), 258 and with health damaging behaviors, such as physical inactivity, higher alcohol 259 consumption, and poor nutrition (Nandi et al., 2014; Pampel et al., 2010) , which are thought to affect mental health (e.g., Avinun and Hariri, 2019; Beyer et al., 2014; 261 Boden and Fergusson, 2011). All of these risk factors can be possible targets for 262 policy makers. 263 The strengths of the current study include the use of two independent 264 samples with markedly different measures and characteristics (e.g., young university 265 students versus older community volunteers) and a GWAS-derived polygenic score, 266 but it is also limited in ways that can be addressed in future studies. 
